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ABSTRACT 

The study reported here was conducted to measure the 
understanding of industry possessed by industrial arts 
Students in New Brunswick. Specifically, the study was 
designed to compare the understanding of the functions of 
industry possessed by students who had taken the regular 
provincial industrial arts program and those who had taken an 
experimental program. 

Iherstudy was conducted in three junior high ‘schools 
in the province of New Brunswick. These schools were selected 
from a population of nine schools in the province which were 
offering both the regular and the experimental industrial 
acs programs. 

In order ete students' understanding of industry, 
a test was constructed, based upon the following eight func- 
tions of industry: Organization and Management, Research 
enaslDevyelcopment, Production, Marketing, Personnel Administration, 
Panance, External Relations, and Secretarial and Legal Affairs. 

The Understanding of Industry Test was administered to 
ge Cbaleotesa coy nine boys who had completed a two year 
industrial arts program. thirty-six students had completed 
the experimental program while thirty-three had completed the 
Tec ay rogram. Ihe students sscores,on the test were used 
to make comparisons between the groups with respect LG .cne 


understanding of industry possessed by each group. 
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the test data were analyzed using a two way analysis 
of variance method for comparing the means achieved on the 
te-t as a whole. <A t-test was used to compare the means 
aeoeved On each Of the eight parts of the test. 

wes Concluded "that no" Sientiicant dirierence existed 
between the means achieved, on the Understanding of Industry 
Test, "by students who had taken the recular industrial 
arts program and students who had taken the experimental 


industrial arts program. 
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CHAPTER a. 
INTRODUCTION TO THE STUDY 

induetrial “arts 15. regarded as dane integral part sot 
general education and as a part of the general education 
process "10 is charged with the responsibility of. familiar- 
izing the young with the world of work and its influences 
Gime teeeul cure. — Wilber {h967, pp. 19} stated that; 

Gh all the offerings of veneral education in 

thier public @choodisy. industriel ares so windguest idm 

ably one of the most appropriate means for develop- 

ing understandings and \apprecrations tot four gndiustrual 

environment. 

An understanding of the functions of industry is now 
commonly accepted by educators as one of the main benefits 
to be gained by students who take industrial arts courses. 
This eacceptance hes led industrial arts curriculum develop- 
ers to attempt to close the growing gap between industrial 
Y6al1 Cy onGeeuts er eomesentaitilonsimn guhe gndustiata lem nos icunm = 
culum. 

Whereas fin ithe, past. these curriquilumidevolopenssel ected 
content from such sources as occupational trade analyses and 
project analysis, for many, industry has now become the 
cone of attention. This view is supported by Nelson (19638, 
p. 5) in the seventeenth yearbook of the American Council on 
Industrial Arts Teacher Education: 


If there exists any one fairly universally 
accepted objective of industrial education, that 
objective would include some direct reference to modern 
industry as the major source from which to draw 
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instructional content. When questioned in depth about 

Chis smost ee would provanly sCavestha terthey 

believe Lndustraal@arts: experiences are useful in 

helping boys and eine become better informed about 
modern industry. 

Although this movement has received much attention by 
industrial arts curriculum developers in recent years, a 
review of available literature reveals that industry as the 
eouree (i curriculum material for industrial arts has tone 
been promoted by some prominent educators. 

Richards (1904) in?) an-éditorialy appealed to alt manual 
training teachers to abandon what they were doing and 
sparc tobuild’ a program of “instruction based upon those 
elements of industry which were fundamental to civilization. 

Foplowine along Similar IinesmBonser (ioe, pp.) 313) 
Prov iced 1 oda paraneters form the selection or these’ elements 
when he stated that the study of industry and industrial 
conditions should: 


12e™'Prepare cor the intelligent selection end use of 
industrial commodities. 


J. prepare ‘tor intelligent and Appreciative ec iterzen- 
Ship as this’ is involved an attitudes ‘toward 
industry and industrial workers 


Seep train im productive processes) and methods 
which make ‘the skilled and efficient workman 


More’ recently Hostetler (1962, p. 18) stated: "Our 
definitions Or industrial arts portray it as a Studyoor 
industry, Our subject matter 1s derived from industry." 

This statement is supported Beethe following  derini tion 


Comindistridiuedtts by Maley (1972, p- 209): 


Industrial artsedssaecuimaculum area Ussdenined 
as those phases of general education which deal with 
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technology te evolu ion, utilization, and significance 

BaWwitn Mmdustryastsrorganizationgamateriails: occupa- 

tions, benefits resulting from the technological and 

industridlunature df«society. 

The related literature shows considerable disagreement 
by industrialvarts educators: regarding  thevselectionvot 
COMNOEMODT CGE Vest Ral lhasotact. ist¥referredeto byehvansemgo7, 
Ve lomunenine stwreder “Sie uke anglsetrialeamts dedem the 
UniguespOSadtionsofshavinge one national professional 
organization, which has not been able to arrive at a state- 
ment of objectives.'' Although this disagreement exists, the 
Objective with respect»to therdevelopmentiiof aniinsight and 
UnOeeetandinekotsindustry pandeitsnplaceean, ourgsocietyihas 
Deecmminciudedrinimastelistsrok industrial Tartsvobgectives” 
Peiserntswobjective has been an inportant feature Bi industrial 
anes simecentchardsmrirstreproposedsthesdirection thateit 
should takesin 1904. 

Despite the general acceptance»of this objective os the 
pporessiton, ‘there hasabeen muchecontroversyiin recent years 
concerning its achievement bygone industrial arts programs 
inttheipublicischooks: ee no research has been done in 
this, anea, pene the students of the public schools of 


New Brunswick, it would seem that research designed to evaluate 


tHheeachtevementrofithiseobjective isivery muchsin orders 


PURPOSE OF THE STUDY 
The andustrial arts Course outline prepared by the 
Department of Education of the Province of New Brunswick (1968, 


p. 5) lists the following as an objective of the grade eight 
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gnc Ine Industrial arts nrosram: "To develop an interest 
and understanding of industry and its place in our SOC ete) 

Spence T (gl O60 2 ee cs Ea te.5 * 

The accomplishment of the stated objectives 

of an educational program should be the most important 

function of that program. When there is doubt, even 

controversy, concerning the extent to which objectives 
are being achieved, the whole program comes under 

fire and something must be done to amend the situation 

Pi tne prornaniis to progress. 

pince changes, are currently, being made an the andustrial 
arts curriculum for New Brunswick schools, the concern 
which spencer describes with respect to the achievement of 
COMMSeNOOUeCCTIVES SIS tynical of the srivarionoes, af ex ses 
ier sindistiial arts program Vin proawincial scrools at tne 
Dresenta time: 

Pies curriculum reorganization has resulted in, essentially 
two programs of industrial arts, the regular program and an 
experimcital program, both attempting to achieve the same 
OOfeGtinG Une Of the major problems at ihc tame. 1s 
BONcCerned Wit Which procram is peeing moressuccesstu lain 
Piet ie is (Ob LEC Lives 

thus, the pramaryepurpose Of Chis study was to 
ascertain the degree to which students in the two programs 
ineerctana selected functions of undustry. Prior tosbecinning 
work on the main purpose of the study it was necessary to 
conduct an, cxamination Of the Tollowing: 

1. A review of pertinent studies that have developed 


qeceserintionwol the func Clons: Of BIUdUSt ry. 


2. A review of existing tests which have been developed 
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for other studies of this type. This was done in 
order to serve as a guide for the construction of 
an “Understanding” of Industry’ test. 


STATEMENT OF HYPOTHESES 


Since the purpose of the study was to ascertain the 
degree to which a selected group of industrial arts students 
uderstood selected functions of industry, the data were 
analyzed and the following hypotheses tested: . 

ie Inere 1s no Siyniticant drrrerence. between! the 

means achveved, on the Understandine of Industry 
Test, by the students in the experimental group 
and the students in the regular group. 
Pep iiectre is no Signi icant dirrerence pervect sence meds 
echieved on the Understanding of Industry Test, 
by the students in the urban schools and the 
Stimeneo in the rural schools. 

ewe Nere (is) 10, Interactlon ettect between the means 
achieved, on the Understanding of Indusery lest, 
by the urban id Yural Students and tie experimental 
and regular programs. 

A There, is mo Significant difference between the 

means achieved, on the Understanding of Industry 
Test. by sue Students Inthe. three schools awit ie 
effect of the two programs removed. 

5. There is no interaction effect between the means 

achieved, on the Understanding of Industry Test, 
by the students in the three schools and the exper- 


imental and regular programs. 
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6. There is no significant difference between the 
means achieved, by the students in the experimental 
group and the students in the regular group, on 
any of the following eight test sections covered 


by the Understanding of Industry Test: 


ao) Jest Section.l.- Organi zation-and Manacement 
eal Test Section Z - Research and Development 

Go Lect occ lioni 4.7 eProductian 

Coe elesteccGtiony4 wa Marketano 

e.). Test Sections5:s.Rersonne! AdminiGtration 

£.) Test. Section 6 ~ Pinance 

ga). lestecection / =sExtermal Retatwons 

he |e Test. section, & -) Secretarial end) Llecal Aciairs 


NEED FOR THE STUDY 

Thescwenticthwcentury has seen industry rememge easita 
CininanwesOcialeiasti tution... mucken GuoS0 spp ae2 a states 
Citi wr OOC tal SClentust Ss ihave described GuimssOGreing ga 
Ores Newoich imidustry has emerged asatie adecisayve wgune 
renresen tative, and the constitutive ans ertutioni. 4 

industry, and. industyial, technology dasa (dimect simpact 
on oe everyday like. styleuw, SUCH Eactons as; the. citect of 
automation on employment, life expectancy and population 
growth, and increased production emer chacans power require 
citizens who are capable of identifying and developing 
abilities to cope With, theses Sa.tuat Loss 

In discussing the, aams) 0c, educat ton fox provincial public 


schools in The Organization of Instruction for New Brunswick 
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Schools (1967, p. 6) the following statement shows that an 
awareness of the above mentioned factors is considered to 
be of prime importance in the education of New Brunswick 
Cia en: 
™ One*or* the features oLreeontemporary® li tet istthe 
growing range and complexity of tasks on which our 

Social organization depends .~ “in order t6°furthersan 

optimum functioning of society, individuals must be 

prepared to perform tasks that are becoming more 
intricate and demanding, also constantly changing in 
character.) Education ‘should, therefore,<Strivetito 
insure that every individual be developed to his 

Makinum. “It showld provide the child with the opp= 

ortunity of acquiring a wide range of knowledge 

and skills and also high ideals of self-improvement 

and service to the community. 

Tyworder to better reflect this, ecducationa vpn osophy 
Ciowcurriculumior the intermediate andustrial arts program 
Wes revised and adopted for use in provincial schools in 
Lo Oa. hese=vevrsions resulted in thes curriculum being 
foivicea@atntO fires mami instructional areas - Communications, 
Power and Mechanics, and Materials and Manufacturing. 
Curriculum materials were developed for these three areas and 
are currently in use In provincial schools. The committee 
responsible for revising the curriculum attempted to provide 
content designed to aid students gain a better understanding 
OLmindistry mid its piace im society as well as the ampect 
GOL undustrial decisions on people in particular. 

As a result of influences brought about by a number of 
inovetive curriculum projects ‘throughout the country, “a 
decision was made by the provincial department of education 


to revise the existing industrivalarcs ‘curriculum: 


This decision led to extensive revisions to the materials 
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and manufacturing course. Beginning in February, 1972 

a pilot’ project was initiated uSing the revised curriculum. 

ire palrottproyect* included grade eight level students in 
Gwelte provincial *schools) »In September, 1972ethe protect 

was expanded to include grade nine classes in the same schools. 

The operation of this pilot project has resulted*in 
two industrial arts programs, the regular and the experimental, 
being taught in provincial schools. In some cases both 
programs are being taught in the same schools: 

To date no formal research has been done in New 
Brunswick schools with respect to evaluating the effectiveness 
Pesethewindustrialvarts "curriculum. This study was conducted 
to compare the two programs with regards to student achieve- 
Hentror the stated “objective of*providing the students with 
an understanding of the functions of industry. 

A secondary objective of this study was to organize 
and improve a measuring instrument which would give an 
imoLea PLO eof the understanding Gay “the functions of modern 
industry acquired through am kindustrial sarts progran es ihe 
test which was eolaped for Use Gnetiis study comldape 
Moe we inethe future to assist industrial arts teachers sin 


determining if their students are in fact gaining an under- 


Peancing OL Industry . 


DEFINITION OF TERMS 
Understanding of Industry is a shortened form of the 
industrial arts objective which is stated "To develop in 


each student an appreciation and understanding of industry and 
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Lt sewlace.an our society." 

Understanding Industry Test is a multiple-choice test 
designed to test student knowledge of the following functions 
of industry: organization and management, research and 
development, production, marketing, finance and cont neds 
personnel, external relations, and secretarial and legal 


ee aes Soe ee 


Regular Industrial Arts Program is the program 


prescribed by the. province, of New.Brunswick for all. grade 
eight and nine boys. It involves a study of the following 
three main areas: Communication, Power and Mechanics, and 
Materials and Manufacturing. 

poperimental Industrial Aris* Program 15 4a revised 
program for grade eight and nine boys which is being piloted 
ie ewemy “i voewiniore high. schoolsaqn, ties provancel ota New 
Brunswick. The revisions were made primarily in the materials 
and manufacturing area by adapting materials from the Ohio 
Sta teamiversity!s. industrial Arts.CurriculumyProject.. World 


Oieremitactuvine Course. (1971 )5 


METHOD 
The study was seeranenelienti te: three phases. The first 
phase involved a review of related literature in order to 
provide a detailed description Of Chel characteristicss of 
industry so as to provide the information necessary for the 
construction of an understanding industry test. The second 
phase involved the Eeneerucri on and validation of the test 


instrument. The third phase involved the selection and testing 
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of the students in the sample and the analysis of the test 
Destmero., 
A. PHASE ONE 

A review of available literature showed that the term 
industry-has many meanings and as a result there are many ways 
of describing industry. Based on an examination of the 
Vrurerarure tf wes fold thae the categories ds identirried 
by the Association of Consulting Management Engineers (1970) 
were representative of a common body of knowledge for industry. 
The th tae are: Management and Organization, Research 
and Development, Production, Marketing, Finance and Control, 
PeLsOnnel, External Relations, and Secretarial and Legal 
Attar Ss. 

Be PHASE WO 

ihesecipit cabecoriess and their functional elements 
which were subdivided by the Institute of Industrial and 
Career Development at Georgia Southern College (1969), 
and used in developing an industrial arts manufacturing 
CUrrieuiun. were used a5 42 puilde In developing @ series of 
Moker ple-cholce questions. 

The test questions were validated in two ways. First 
Byeoepenel or furore composed OL Urauuace Students trom the 
Department of Industrial and Vocational Education at the 
University of Alberta. Second; a pilot test was administered 
to grade nine students from two schools in the Edmonton area. 

Tie results Of filo test Werce subjected Loman 1 Cem 
analysis in order to further improve Lite (aaiaty On one 


Wistriment. ) liis. procedure resulted in elenty questions 


 Bvee gst 


rv ; 
: 
Hb 60 @hp 


»ni 1° elas io ¢e ra sauea@ly ganas 
eu yes “ty P ry) g | 7 a8 Pigs Aw rm ee? 
fis i 4a heat a) on? ia fl 


a 


3 an 
(7: a) carve kh gral 30) oS gat Phd ings > be pal parsoden ed ‘ 
: won 
ae A velelivpa ° ‘ene of aaphtss é‘t> trisetisiemger ey s) 


: re p oon ne eeteias, ' ha@ @Bee i 42as% die asvineghabs @2 
barry laa a cde, woul nate sé tebeeniere fom 
Sayud (adi Aebtefer.-: ton WOR) tafe Ioan dere Kenan 
-eviebis 

owe cate, 
T2eint@ dd eaulg per! vial? Ghee « ugetas tayie DirP _—s 
hire aeyeaney pa iy 2ctejoond wir of Sebevthdun vray ou w 
OP) Gaeta) ef OG gtaad fa ental veers 

ed Guk's eee TDalti oda? me ‘qhayelovel al bowl 


‘iy oi wr @ 4higu ive a! a etry ® “ haw “is mur: _ 


a : dabixeey 74 wites ataaTA 
a vit ab ant herutek acid ror jae ott: 
ee) were é by te af 7 ‘oGne' vet} Lk Stes wA9 iat tw jet 9 
inh a ena ihe ees: > ya ‘darievthat Yo ea. | 


“is on P wth chy 
” 


fl 


being selected for the’ Understanding of Industry Test. 
Coes TERE 

Six classes of industrial arts students were selected 
for testing from among the English speaking junior high 
schools of the province of New Brunswick. Three of the 
classes tested were taking the experimental industrial arts 
course, while the remaining three classes were taking the 
TOvuler- industrial “arts course. 

The sample was further broken down so that four of 
t(ievelasses tested were from urban schools while the remaining 
EWOUClLasses were trom rural schoals: 

Item analysis tests were performed in order to determine 
the reliability of the test, while a two-way analysis of 
variance test was performed to test the null hypotheses: 
SCOPE AND LIMITATIONS OF THE STUDY 

The study was carried out in three New Brunswick junior 
high schools and involved grade nine English speaking boys. 
Eve weeneraluzability of the results 1s Limited (to tne extent 
that these schools and students are representative of 
SImilayeschiools and students throughout the province. 

ore the conclusions drawn in this study were based 
On Stores Obtained on the Understanding of Industry Test, 
tWeeaccuracy of the test 1s a. limitane factor evenwthough an 
effort was made to validate the test before it was used. 

This study is lamited furtier in that the Ceachers 
whose classes were included in the sample, had participated 


in a workshop directed toward teaching the experimental 
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program. Since these teachers taught both the regular and 
experimental classes, the instruction of the regular classes 
may have been more like that of the expetimental classes 


than would have been the case if other teachers’ classes had 


pasrrerpated in the study. 


CHOAPTER =. 
REVIEW-OF THE LITERATURE 

The related literature for this study was surveyed 
mirse iy, to trace the historical development and source of 
content for industrial arts In order=tojidentify ifs 
PULpOSesor objectives, ~Secondly, to. teview other studies 
that have been done in evaluating the achievement of 
industrial arts objectives. 
DEVELOPMENT OF INDUSTRIAL ARTS CONTENT 

Industrial arts as a subject area has had a relatively 
short history. However, the roots of the content’ of the 
subject can be traced back many years. | 

Dennett o726e ps 51) quetes Martin Luther “(4434-570 ) 
as saying: 

My opinion is that we must send boys and girls 
to school one or two hours a day, and then have them 
leone a serace ae homeroom therest of theetimes sa Lt 
is desirable that. these two occupations march side 
bysa rae 
Comenius (1592-1670) is credited with being the father 

of modern pedagogy, since the methods and principles he: 
advocated were in harmony with those advocated for handwork 
Pwhei it wass introduced. His “method of the’ arts‘* "provided 
for tryout courses, self-discovery, and educational guidance. 
fo washie belvet that children would discover their special 
apolvudes™ 1t Ehey were given instruction in the mechanical 
Suts’ alone with academic Subjects” 


One hundred years after Comenius had laid the foundation 
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of his “learning through activity" pyoeram, Pestalozzr (1 746- 
1827) established a system that was built around such crafts 
as spinning and weaving. His ideas provided for extensive 
use of natural objects or models and drawing became one of 
the fundamental studies in his schools. 
Proepel (1783-1852), who worked under Pestalozzi and 
became imbued with the importance of hand work in education, 
deVeloped an educational theory in which the core was self 
Pig an a a ge 
Pei tiios, (1057, p. 425) states thag: 
A ,concrete example of the Froebelian aniluence 
was the establishment of manual training and domestic 
Science classes tar, the becinnine ole the century. 
Manual activity and the education of the child for the 
whole life were part of the Froebelian scheme. Early 
manual training was Pestalozzian, since it.aimed at 
developine successive skills, Jike the ability to 
handle thessaw, the plane, and the chisel.» It became 
Froebelian as it discarded this approach in favor of 
allowing, the boy to make some .anticle as soon:as possible. 
Although the work of these early educators had 
considerable influence on the development of industrial 
Since PEO mod en (LOnS 1p. 220) POLNts outs Wie oe cle 
ideas, Ot industrial education were expressed and somexsexperimental 
programs developed, widespread acceptance of this type of 
education did not materialize until the industrial revolution." 
It was not until the late nineteenth and early twentieth 
century that programs were developed as forerunners to the 
present industrial education programs. Gallagher (GL Gowgtep : 31) 
Doumtcmou thats” 'Thell iteraturesgenera ly agreed that four 


types of programs had influenced industrial arts theory and 


practice." These programs are the Russian technical “training 
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System, the Sloyd system, manual Craining. and manual arts: 
Some of the characteristics of these programs as theyeane 
fluenced the development of industrial arts theory and 
practice are outlined in the following descriptions of the 


programs. 1 


THE RUSSIAN SYSTEM OF TECHNICAL TRAINING 


ine Russien System had its soriein about 1868 in the 
work of Victor Della Vos. It was designed to train engineers 
andsnupiders CoO construct railroad cars and locometaves san 
groups rather than by individual persons. This system was 
a formalized system based on Che prince p le4ob 2 etoegca tl 
method of procedure in which exercises were assigned in order 
of increasing difficulty and were completed by students in 
Eiateorder. = bach course of instruction consisted of a 
Sehice. 01 graded exeecises without reference to the construction 
of a useful article. The teaching of the course was done 
a tires stages - first, a study of tools -and materials; 
second, a development of skills in’ the use of the materrals 
Underestudy,<third, the construction stage in which whole 
or parts of projects were made. Emphasis was also placed 


-on freehand and mechanical drawing throughout the course. 


lThe information in this section is summarized mainly 
from the following sources. Barlow,M.A. History of a 
industrial education in/the United States. Peoria, Illinois: 
Cae eh pwhennett Co.,inc., 1967. and Gison, DW. Industrial 
arts and technology. Englewood-Cliffs,N.J., Prentice-Hall 
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THE SWEDISH SLOYD SYSTEM 

The Sloyd method, which was developed in the Scandinavian 
countries, had its origin in the home industries, which 
envelved the making af suchsarticles -as ekitchen Uens alice 
tools, lrandles and other useful articles. As interest in the 
movement spread, courses were established in schools in these 
countries during the latter part of the nineteenth century. 
The movement spread and was used in a number of Boston 
schools about 1890. 

The outstanding characteristics of the sloyd system 
meter titheeindividtial method ofainstruction;hthe mise ofea 
useful model, and the encouragement of student initative and 
selfrdirection. sSpecial importance waspattached 'tomeatness, 
BecUragy,eri0rsyueand themdesaresto Moscoodework: 

Gredit tor’ the development of educatiénalisioydsis 
given to Otto Salomon who refined the method by focusing 
Sutencionson making usefulvrobj ects, tanalysissoffoperations 
and educational methods. 

The development of manual training, the American version 


of educational shopwork, was based on ideas developed in the 


Russian technical system and educational sloyd. 


“MANUAL TRAINING 

Calvin M. Woodward (1831-191 4)" 1s Eomenty known as 
the father of manual training. He founded a manual training 
school in St. Louis in 1880 and his teaching was heavily 
influenced by the Russian technical system of training. 
Woodward, in his writing became the first to spell out in 


educational terms, the objectives, content, and methods of 
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teaching manual training. Manual training was considered 
bo be an important part of general education, and stressed 
the development of the mind through the hands based on 
handwork instruction in the elementary industrial Drocesses:. 
MANUAL ARTS 

Manual arts followed in the path of manual training 
and was promoted because manual training was criticized as 
being too. marrow, too rigid and formal, and lacking in an 
gesthetuc, approach. 

The manual arts movement advocated broadening the 
activities of manual .training and placing emphasis on the 
gestietiG approach to Handwork.’ Charles A. Bennett. @who a's 
Mererred +o, by Olson (1965, p. 5) as beine the tather or the 
manual artS movement, promoted the idea of giving instruction 
PyevaertOuUseindustries, His classification. ofesubyect matter 
was derived from the graphic arts, the mechanic arts, the 
plastiG arts., the textile arts, and the bookmaking arts. 
INDUSTRIAL ARTS EDUCATION | 

During the early part of the twentieth century many 
Mania trainine educators objected “to ‘the emphasis on Sskiid 
development ancderormalizea ianStruccwonwin tue previously. 
described movements. They suggested that manual training 
should center more attention on a Study of industrial 
DeOGeSSes that result in changing new materials into usable 
Procuctse Nilte Was 1. Ulss penocenere Chiat ens Creoles 
had its birth. 


In 1904 Charles R. Richards suggested that a change 
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Pepin lLosophy, ‘as well/ as a new name, was needed. In a 

well known editorial he suggested the name "Industrial Arts" 
as being representative of this thinking... “Olson (1963, p. 5) 
quotes Richards as saying: 


_ It is no longer merely a question of improving 
an indefinite bitle. but of replacing, one dha teas 
inappropriate and incorrect in itS implication. The 
old term is not only vague, it has become misleading 
acraneIndication or the a@im.ane character ofswork.. 
Now. that we are beginning to see that the scope of the 
work is nothing short of the elements of the industries 
fundamental to modern civilization, such’a term becomes 
at once a stumbling block and a source of weakness. 
The whole matter would not be of such importance were 
FOOL eLOr Ats bearing upon the mature and spiriuccor 
tCieaWOrk Projected in the scioolssand,i1ts future 
tren. 


Bonser and Mossman. (1924, p. 15) established the 
purpose and indicated the content for industrial arts when 
they provided their much quoted définition of industrial. 
arts. 


. 


The industrial arts are those occupations, .by, 
Which? changegs "are made in the forms of matermmais to 
increase their values for human usage. As a subject 
for educative purposes, industrial arts is a study 
of the changes made by man in the forms of materials 
to inerease their values; and .of the problems, of 
Bite related to 'these changes, 
The review of literature to this point has shown that 
Micustrial arts can trace its beginning to the Russian 
technical system, educational sloyd, manual training and 
Manval arts, “lts®’name was derived from Richard's, proposal 
for a "new name" and the purposes and content from the 
definition by Bonser and Mossman. 

During ‘the past two decades much work has been done -in 


developing industrial arts content. Recent literature 


contains statements which indicate the definite body of subject 
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matter from which contemporary industrial arts programs should 
draw their content. The following selections from the 
meCeeire clearly points this out. 


Hoxmbake (10574, p. 14-15) ‘comments: 

“1, JING acceptance Of Industrial arts inca tie 
family of school disciplines assumes that the world 
of work, particularily the phenomena of industry, 
constitutes a legitimate area of study. “Cana person 
who lives in an industrial democracy lay claim to 
being an educated person if he has not become aware 
of the basic processes by which society maintains 
GSe@ LE-2 


~-«s Lt Us only as we are able to relate the 
world of work to education that industrial arts becomes 
a curriculum area worthy of consideration. 


Speaking a year later to members of the Ontario 
Industrial Arts Association, Hornbake (1958,) stated: 


Pere spons ip Pe Denavior lite Industrial soCre ty 
requires every person, regardless of his occupation, 
to know something Sspecitic about the operation of 
THeUS ey. 


fee ri eSsUbS CanCe.. OUT 1arst SOCl diet es penal rin Uy 
1s to help our children and youth understand the 
world in which they Live. Industry 1S a very dominant 
element in this society. 


The following comment by Luetkemeyer (1968p. 17) 
appears in the seventeenth yearbook of the American Council 


Cueebiustrial’ Ares lreacher Education: 


A review of the literature in industrial arts 
iWidicatee that. its curriculum hes, as 2is unique 
function in the formal school, the transmission of a 
knowledge of industry to the young. By its very 
definition, as developed by such recognized leaders in 
the field as Bonser, Fales, Wilber, Hostetler, and 
Schmidt, industrial arts embodies two important 
Principles: “that industrial arts “is part or seeneral 
education" and that industry is. "the source of its 


SOnLeILE. 


Stadt (1969, Di 2 jot lLSO eters ero stds Cn ait 


world of work when writing in the Journal of Industrial Teacher 
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ihe Contenteotegndustrialsartcushouldibe 
representative of, and interpretative of, the world of 
work. Awareness and understanding of many kinds of 
industries. kindevot production units. occupations, 
technological principles and processes, and the social 
psychological forces at work should be created. 
Stripped ofedetag lutne: obj cetive: ofeandustiead arts , 
1S tO Create awareness of the hidden, subtle forces 
which are generated by industry, trade, and commerce 
and impinge upon individuals and groups engaged directly 
Orgindirectiy( in) therproduction of; coodseandn services: 
aud CO lend imteilisibality to those torces. 


DEVELOPMENT OF INDUSTRIAL ARTS OBJECTIVES 


A review of the literature concerning the objectives 
Ormetndustrial arts; through the years of its evolution Shows 
that numerous statements of purposes have been prepared by 
various individuals J GE This review showed 
that while some of the emphasis and claims made for industrial 
Ales eee nen ced others have remained unchanged. The under- 
StoUGiMeeOm 1NGUStlr vaOD TECtive 1s Jone whieh has retained a 
place of importance in the development of objectives for 
Locrsotridl arts. | 

A statement of objectives prepared by a committee of 
the American Vocational :Association (POS 4) pe ue eile 
CiemeOllondiigmobjective 's.. lo develop ein each pupil an 
PCELVen interest wn Tecate lj tevanduine theamethods sat 
POVOUMetLoOne ald distribution.” 

The American Vocational Association publication, A 
Guide to Improving Instruction in industrial Arts (1953, 

p. 18) provides a list of nine objectives which InGdudes ache 


understanding of industry objective. 


Wilber (1948, pp. 42-43) formulated nine objectives 
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of industrial arts. The first of these OD] ECTIVOS 1S 
",.. To explore industry and industrial civilization in 
terms,of its.organization, raw paeead ee processes and 
operations, products and occupations." 

In its latest statement of objectives the American 
Yocational Association (1968, pp. 9-11) lists as the first 
objective for industrial arts "....To develop an insight and 
understanding of industry and its place in oursculture . 

This literature review shows .that.as industrial aarts 
boo ceveloped overy the years «the patternytar ithe election 
o£ content has moved from a skill oriented type of program 
fO.One vinewhich a study .of industry is of prime <impentance. 
Pupsore D beaves little doubt. that austudyuos ethe ~funeuions 
OLeindustry should .be.a primary. objective.oft all industrial 
ATS. «programs; 

KEY LEW JOE RELATED STUDIES 

A review of the studies which have been made to determine 
the effectiveness of industrial ants programs and objectives 
has indicated that few studies have been done in this vital 
area. The Fifteenth Yearbook of the American Council on 
Industrial Arts Teacher Education (1966), dealing with the 
status of research in industrial arts, devotes one chapter 
to the achievement of industrial arts objectives. The 
chapter provides a brief review of six doctoral dissertations 
and two masters! theses which were concerned with the achieve- 
Ment eOReIndius bhia louarts objectives, 

As indicated by the authors, the above studies do not 


necessarily include all of the research that has been done 
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in this area, however, it gives an indication of the lack of 
research which is related to objectives in general. hls a 
Tes esearch related to the UnceYStandins mL oanoustry 
objective is even more limited. 

A review of the available studies has indicated two 
schools of thought with respect to the meaning of the 
objective understanding of industry. One approach looks 
Bu a study of industry 2S being limited to such specs of 
PGS teas) sLOOLS. magerlals processes, and products. 

Die Second approach views. industry in .a broader light and 
MicMmes.more.or Che otal pLeture oc sindus try vsucn sas 
organization, research and development, and production. 

fie latter interpretation jo; the winders tandimgy ode 
Pusat es ste sre Utilized in sthas sstidja. 

LINDBECK'S STUDY 

A study by lindbeck (1958) followed the first inter- 
pretation of the understanding of industry objective. 

This study was an investigation into the derivation of the 
generalizations or claims HOG gists tie dal aeangh S.. 

the irs part 01 Lindhecis istudvesinvolved™the dratting 
of a system of hypotheses, arid isub-hypotheses to} serve as a 
framework for further research in industrial arts. The second 
are Of his eotudy.. which 1S. od) COnceris here, dmvol vers the 
construction, of a test designed to, evaluate, the objective, 
"industrial arts promotes an understanding of industry and 
fhesvalue. ot. tie worker lie 4,(Des a2) 


Lindbeck formulated the hypothesis which in effect 


stated that individuals who have been exposed to experiences 
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in industrial arts classes acquire an understanding of 
industry and the value of the worker as a result of these 
experiences. From this hypothesis a series of sub- 
hypotheses were developed and the following sub-hypothesis, 
"Industrial arts students score higher on the industrial 
knowledge test than non-industrial arts Students awas 
selected for testing. 

A test was constructed, validated and after revisions 
if Was, ddministered to two groups of hish School seniors. 
One group had taken industrial arts metals courses beyond 
foesvunnorehaeheschovl,athe,other eroup had no such courses 
beyond sethe) junior high school. 

Usingsan analysis of.co-variance technique with the 
variable of mceliiogence controlled. andpeck foupaeno 
Siguiticant difference between the industrial knowledge: 
test means of the fiwo groups. Lindbeck concluded: "Tt. 
can only be said that in the manner in which the sample 
Survey proceeded, there appears to* be nO .Silendficant 
difference between the es CYDES OL SLUCENtS With respect 
to an imaustrial knowledge test.’ (p. 126) 

The test used by Lindbeck was not designed to test 
industry ee eee but was concerned with one industry, 
metals, and with rather specific recall of detailed items 
Whicheasked sor the recall of names ot tools, materials, 
and processes directly related to metalworking. Thesnore 


general approach to the understanding of industry was not 
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BLOMGREN'S STUDY 


A study by Blomgren (1962) attempted “Co ascertain 
the growth of a selected group of industrial arts education 


meyorS ‘at “ll binoils: Stat 


(an) 


> Normal University toward gaining 
an understanding of American industry. For puNposesso£ 
developing an.understanding of industry test he limited 

tie study to the following areas of industry: history of 
industry, labor and management organizations, management in 
mdugtry, ‘and technology of production. ®lm déve loping the 
fatronele for the’ content of ‘the test Blomgren states: 

It seemed that a general approach was necessary 
and that it should not be a description of a single 
icici. Such as the printing andustry, but. rather 
it should be an attempt to describe modern industrial 
America. “-The’description should’ not be too “involved 
With the details of materials, tools. and processes. 
Gp 21) 

The procedure used by Blomgren for the construction of 
‘the test was to review a series of books from areas such 
Poaeiciustyial economics, industriel engineering, industrial. 
history, industrial management, industrial psychology, and 
Mauetrial soGlolony “rom thisrevicew anvoucline of 
industry was developed and the test questions were con- 
structed following this outline. 

In order to ascertain the growth of students who 
majored in industrial arts towards gaining an understanding 
of industry, Blomgren tested a group of freshmen and a group 
of senior industrial arts majors as well as similar groups 
of freshmen and senior social science majors. The gain in 


understanding of industry was determined by comparing the 


scores achieved on the test by the four groups. 
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Based on these scores, Blomgren found that industrial 
Serena) Ore do in fact cain understanding of industry 
during their four years of college. Freshmen industrial 
arts students were found to enter college with less under- 
standing of industry than do social science freshmen. Al- 
though it was found that industrial arts majors gained 
understanding of industry during the four years of college 
they still did NOt possess a greater understanding than 
SoCiai scevence majors, end in the area of labor and labor 
organizations the social science majors scored significantly 
hieher. 

SPENCER'S STUDY 

peocuay by spencer” (1969 "was “condueted inorder to 
Cevermie, the extent to which the objective, “understanding 
Ciesndisery was Deine achreyed “im publrce secondary schools. 

More specifically the study attempted to ascertain 
relationships between the following: 

a. The understanding of industry possessed by 
students with:industriai arts experience and that 
of students without industrial arts experience. 

b. The number of semesters of industrial arts completed 
and students' understanding of industry. 

c. The technical area in which industrial arts 
courses were taken and students' understanding of 
industry. 

d. The grade level at which industrial arts courses 


were taken and students' understanding of industry. 


e. The importance attached to the objective linden 


; = : aie _ 
«gai ai wi he aay 4 tée® a 
nga avaiegyt vaste: . Ke eart 


(ei he rods oa lel shih) oie 


: e 
ehotiay 6, eFawy Meo! c«r 6 ee iy lpck. Tie ga ‘baw : 
nan? ahi yo i ee ~y¥ ete 
oil twa shih "4 we Tia aaa : ae ~*~ ae 
be a; A ine ah, | is) ‘ 
(VWF 
ne 
Sew BD et Vola ty . Lae LOeNeS ae 
a) aut Irapiiy porn . abe 1 lil wi 2 2 AT “Stina b 
&4 ei | cue ig } ; JF iW ¥@ LASS “ODA ade Rey 


CO ea ee i re YG le20 tl ee. vale 7 


yeah lial o44 aeophed tga (une ball J 
, > 


Ue a ; 7 aye pt vragen aA o 
$245 haw inpw acy iar a eieae ity th tthe asanlee?l ¢ 
pmb rente géae fa: towing peat bs Sea aypig, he. 

isis Las ea. keen fapbn. : "ey rites Va vettona ‘aa 
Z 


. oJ vein ~s oa 


, 


bwysmions alt 
” motrin ’ 
‘een 


SVIegQt, 3% 4 inant 

‘Jin ease rT. ‘ea ee 

<n gaiivetavebie «ta bu 
. 


tome 4 a a 


aONG Ava 
eon lad 


’ 
id 
» 


on 


Standing of industry by their industrial arts 
teachers and students' understanding of industry. 

In identifying the body of knowledge to be used in 
eonstrutting the undérstandine ‘of industry “test*he 
identified two areas; analysis of industry, which included 
a list of various industries, and components of industry. The 
Up One cr Industrial arts educators were solicited in 
order to determine what should be included in these two 
areas im order to promote an°understanding of industry. 

inmedevelopine the rationale forethis seleetionwoe 
Cenretemopencer States. “(ps 254 

fie vLeweor- the controversy over the-meaning 

Oretie understanding of industry objective, ie was 

decided that an attempt should be made to ascertain 

the most common interpretation of the objective among 

INMduotrlai Arcs educators: “Thisewould an -errect 

define the body of knowledge which the test would 

aver to cover. 

From’ these Qpinions Spencer selected? twelverinaustries 
ana five components to be used in developing the test.” ~The 
content used for the construction of test items in these 
Breas Was identitied from’ textbooks’ published for the 
incustrial arts field!’ The textbooks*used” provided ar des= 
cription of the selected industries™and® components® 

A pilot test was constructed and submitted to graduate 
Students, who had experience in teaching ods trialed 
and were enrolled in the Industrial Education Department at 
the University of Missouri, for criticism: The test was 


revised and administered, and the results were analyzed to 


determine the reliability of the test. The final test of 
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eighty multiple choice test items was then constructed. 

In order to measure the contribution of industrial 
arts to understanding of industry, Spencer tested two 
eroups of grade cleven high*schoel students, randomly 
selected from the high schools of Kentucky. One of the 
groups had industrial arts experience while the other group 
had no industrial arts experience. 

Based on a comparison of the scores obtained by 
testing the two groups Spencer found that students with 
aes oak arts experience possess a greater understanding 
of industry than students with no industrial arts experience. 
He also found that five or more semesters of industrial arts 
was required to enable students to gain a greater degree of 
Wpderstanding of industry than students with no experience 
in indie poesar ts. “Nomdieference was cound (between 
students with experience in general shop courses which 
DmOwute Somvarnety toL «ac tant Pesirand esittiudents: wi thtexperience 
Mri coours es ewhich im rovide cspecial ized: activities elt 


was also found that students whose teachers ranked the 


understanding, of industry objective high «in amportance, ‘scored 


higher than ‘those students’ whose ‘teachers placed less 
importance on this objective. 


SUMMARY 


From the results of the studies that were reviewed, 
it cannot generally be concluded that industrial arts 
programs have been successful in achieving the understanding 
of industry objéctive. This fact would lead one to realize 


that further research into this area is still necessary. 


27 


- a ae : 
Gdd oF 

“« 5 de latens : ‘oe 
eo ot 4a — (pein 1 i aoe Aid vias) 20 


y 
= 


ee | sec PO vs pki Pe ate ia ‘i fg pesuceas vt Wy a aie 
| sebiboeeey «90s igi 


(i bendapiy deruse +e a theetcmuniie. so ane 


ie -@ wel iay 9 O945 nwt suen _ iy 4 
peal son phate Gear ri ore tags 
wa ; 2IrTe. THis: Me CES «it vy < ive 
_— ‘ , - | e 
Pa = a¢ 03 gtd ros ia) Ae g pie 9 38¢ @€ 
LE A “ub ou? » se 8% ek er (aS? _ chyna 
- 
. = 
> > wee: ar wt ; 7 i sonter eh 
Opes? wy a0 (ORGAN G et Th other ie peuuieh m 
: 7 
ry ta aay a: HEH re SRA SMO « iiv coe ve 
spastzojue Atke edgetny> lon Aol Tivttim bo @aebzey. a obd 
, ; oe 
$< ni<ieldiad hel ta leg tuywep igi ..pmows Shan 


: wil! hedpite gual > aout, eevee sede Sat’? oskes 

reieo’ .savesduba ne -| agent wy) gut? ‘te a thant ele 

- @Gn) bee Pictloes wet F GAbassa +44 ae wns 
ape has ' 


adil eo wanmd 60K 
s YT 


aa ; ®) 


SORE shout 
y 


® oe aM) Gy 
: - oo 


CHAPTER 3 
METHODOLOGY 

The primary purpose of this study was to ascertain 
phe degree to.which students, enrolled in the experimen tad 
and the regular industrial arts programs in New Brunswick 
schools, understand selected functions of industry. 

This chapter outlines the experimental design that 
Nasyiscda im thas study, It contains a description of the 
population used in the study, the sample of students used 
for testing, the test instrument) used and the design of the 
experiment. 

SAMPLE 

The groups included in the study consisted of students 
Jenrolied in grade nine industrial arts! classes in the 
English speaking junior high schools of New Brunswick. Schools 
wenes selected ten those, whuchsoffered, both the experimental 
Bnaetnes TeCular wndustrial wntse counses. 1'Sintceandustrial 
certs eusaOcltenéed: onl ya ate theprade,eighe andynanegeieved fish 
New Brunswick schools, ninth grade students were Rah ete 
for testing: because they had completed all of their industrial 
arts program at’ the time the data were collected. 

The sample, which consisted of a total of sixty-nine 
boys, was selected in the following manner. The nine JUnLOT 


high schools which made up the population LOR eri Sao wud 
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were divided into two:groups, urban and rural?. Five of 
Pigescnools were’ found to"be from urban “districts while the 
remaining four were from rural areas. 

Three schools were selected from this population, two 
from the urban school group and one from the rural school 
moOup.= Six Classes were selected for testing, from a total 
Of twenty-seven grade nine classes, in the three schools. 
Bree cteihe classes selected had “taken the regular “industrial 
arts program and three had been involved in the experimental 
Mmiaustrial arts program. 

Mierexperimental industrial "arts group consitstec of 
thirty-six students who had completed both the grede eight 
Swe ivewcaurses Of the revised Industrtfal arts prooram. 
these students were from New Albert School and Bayside Junior 
mecneocvool in urban tschook District 20 and Nackawic Junior 
PrewmochOol inmeriral School District 2s. 

ine ceg@ular industrial arts vroup consisted of thirty— 
three students who had econpleted both years oo: the resular 
Tous tT talearts program es. prescribed by the Industrial 
Arts Course Outline of the New Brunswick Department of Education 
(1969). These students were also sekected from the above 
named schools. 

The experimental procedure followed in conducting the 


mesearch in’ this study was restricted by the limitations 


TRor purposes of this study: Urban and rural are 
defined by Webster's Seventh New Collegiate Dictionary 
bec yas tollows. Urban 1s defined as relating to, 
Clargeteristic of, or constituting a city. Ruralis defined 
as relating to the open country or farming area. 
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placed on it by the schools in the population. This resulted 
fimo fintted ntimberGCoflelassés andla limited amount of time 
being made available to the researcher for the testanenot 
Enewetudents!., “These factors necessitated making use of the 
four urban and two rural classes used in the study. 
RESEARCH. DESIGN 

The nature of the research design used for this project 
Wace Chesposttest-only control: groupedesigns (Since thenstudy 
mecndedito evaluatewand’ comparesthé resultswofssedected 
eae of twowinstructional provrams that were already 
eomple@eaethe researcher had no opportunity to perform any 
pretest inapoce the studentseinethe sample OTLEO Cxrerersceany 
Controls over thevsanstructional process, 


fhe research desion) formatyusedywas : 


Where S was the selection of students 


Xy Was the experimental course 


Xe Was thesréegular course 


2 


05 was the understanding Cie industry lest 
The contribution of the two programs to the understanding 

of industry objective was ascertained by comparing the scores, 

on the Understanding of Industry Test, Of Students who had 

taken the experimental course against the scores of a 


similar group of students who had taken the regular course. 


For purposes of this study any difference ine themr cs less or 
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the test was attributed to the type of program followed. 
THE UNDERSTANDING OF INDUSTRY TEST 

Invorder to determine the students’ understanding of — 
industry, which was the main purpose. of this: study}lat was 
necessary TO Construct’ an instrumentwhaich would measure 
this knowledge. 

Prion te constructing thisminstroments *the Di¢cerature 
was searched to determine what other attempts had been made 
to develop any instrument that would! be °sui table! for’ thas 
purpose. ft? was? discovered’ that four such instruments were 
available. 

Lindbeck (1958) developed an Industrial Knowledge Test 
as part of a research project. However, an examination of 
this) vest-revealed thats it. delr primaraly withe then avear of 
metalworking “at the high School Level ‘and! was considered 
unsuitable for puyposes? of tha sas tudys 

Blomgren (1962) developed an Understanding of American 
industry lest / iilsotast part ofvartressarch projeot.ag However, 
as indicated in’ the review of the literature an Chapter two, 
this test was developed for university students and was 
found to be unsuitable for use’ at the junior high school 
level. Since the areas covered by Blomgren in developing 
Hisvtest were Similar to those selected for use win wtias 
study a number of the questions were found to be usable. 

Spencer (1969) also developed an Understanding OF 
Indus try elest “to ‘be usédlin a pesearch projec tweManvwrot the 
questions used by Spencer were in specific Sub} eCt areas 


such as welding, auto mechanics, and construction electricity 
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and as a result were considered unsuitable for the junior 
high school level. 

The Co-operative General Industrial Arts Tests which 
were developed and supplied by the Educational Testing Service 
(1970) were found to be unsuitable for evaluating the 
understanding of industry objective since they are designed 
to measure student achievement in specific areas such as 
woods, metals, drawing, and electricity. 

However, although dealing with selected aspects of 
Pieustive they were not concerned with the functions of 
industry, therefore, an instrument had to be developed for 
this study. 


DEFINING THE BODY OF KNOWLEDGE 


Luetkemeyer (1968, p. 18) gives an de eo that 
Pieri cermra lt sCOnLI Ct sex1Sts, among. industrial arts, educators. 
“with regards to the understanding of industry Beacons 
when he writes that: 


Meprobplenm arises, however, in discerning the 
oan LowGonuen® tor industrial warts. (For wwiiite 
industrial arts educators generally agree that 
Mids tr wars sthe ysource of pthe Leto olds, tconmtents ehedar 
penionus concerning the actual nature of industry are 
HUsGoOn tlic, \ hus, «while ceacivsomsthese, diiterent, 
schools of thought has evolved its own concept of 
industry, with corresponding methodoligical principles, 
the dilemma of discerning a specific content for 
industria. arts has become more apparent. 


Nelson (1972 sipiwol 44) attempts ito wlean upmthe gpropbem 


when he states: 


A common body of knowledge for industry has been 
identified and accepted by professional consultants 
in industry. The Association of Consulting Manage- 
ment Engineers (1957) divides this knowledge) 2amto:: 
Management and organization; Research and Deve elopment ; 
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Production; Marketing; Finance and Control; Personnel 
Administration; External Relations; and Secretarial 
and Legal Affairs. 


ha These activity areas and their Lunch TOMS 2 
subfunctions and major functional elements comprise 
what professionals in industry term the Common Body 
of Knowledge for Management Consultants and conse- 
quently. should be acceptable to the educational 
area which purports to study industry. 

For the purposes of this study 1t was decided to 
Bccept, Ehese main areas to serve as a basis for the 
SOuetruetion of the Understanding of Industry Test. 

A further search of the literature revealed that these 
ergeht functions had been sub-divided into functional units 
FOpetle purpose of developing an industrial arts curriculum 
that was representative of industry. This work was done by 
the Institute of Industrial and Career Development at 
Georgia Southern College (1969). This analysis was presented 
Himineoutclane  Lorm and was used by this researcher as 4 
Peter rcimecne “CONStTUCTIOnN Of the test items. ~The outline 
is shown in appendix cae. 

it was decided that the reverse-multiple choice type 
of question would be the most satisfactory to use for this 
Ceseuplomeren (1965, p. 5/7) supports this decision by 
POLLO Out 


Da © there aresdpparentlyetworleaturessorsunas 
type of question, the reverse-multiple choice, that 
make it particularily useful in developing questions 
of a general nature. It is easier to construct three 
or four responses that are true, than to make several 
plausible but wrong answers. Also, a person taking 
the test seems to consider more choices with this type 
of question and it could be said that more inten s 
pretation and discrimination are demanded. 
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In construction of the test items care was exercised 
to construct questions that would test a students under- 
standing of the basic elements or functions of industry and 
to avoid questions that called for specific recall of facts. 

The material for the test questions was obtained from 
industrial arts textbooks, textbooks on industrial organiza- 
tion and management, and the previously mentioned tests 
that had been developed for other related studies. 

Test items were developed to cover é€ach of the major 
Comes Tietne Outline. [his resuited in a total of one 
Dire cerant cWwenty-five questions ini the first drabrt of the 
Bests 

Biese GUueStCIONS Were reviewed "Dy a. panel Of eraduare 
students from the department of Industrial and Vocational 


Paucation al the University of Alberta, .AS-a result ot 


this review a number of questions were rewritten and a number 


Were discarded. ‘This procedure resulted in a total of one 


hundred and one questions which were organized in test 
format to be used in a pilot fase ad 
Hou Ls tod 
| fier pilot test was administered, to three classcsosot 
grade nine students in the Edmonton school systems. Two of 
theeciasses were from D. S. Mackenzie Junior High penook 
and one from St. Brendan's School. A total of thirty-nine 
Students cook the test. 

The answer sheets were scored by the University of 


Alberta Optical Scorer Service and the results were analyzed 
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using the DERS:TEST04 computer program. This program 
provided an overall reliability measure for the test as well 
as reliability, difficulty, and discrimination values for 
each, “tem. 

the. seliabilLity aera eis aoe thetest as. a, who he., 
Gompuced, using the, Kuder-Richandson 20 formula, was 0.8122. 

‘Eine difficulty and discrimination values for each item 
were examined and used in the selection of the, boems. fomethe 
final test. Items with a low reliability index were either 
dropped or revised using the other information given by the 
Len analysis . 
FINAL TEST 

iieeuinalstest.. consisted Ot. eighty Geverse-milt ipdic 
ClOueetcieSi10nS..- The final form .of the test was determined 
Dywedieuben analysis. student. ceaction 2 Ques CLONS ys atid alo 
some degree by the time restrictions placed on the researcher 
by the schools involved an,the,istudy.,, It was,.considered 
desirable to have the students complete the test in one 
fifty minute period. Therefore, eighty questions were selected 
as being a reasonable number to be compléted in this time 
period: 


SUMMARY 
.The plan of this study was to determine the degree to 
which the students in the two industrial arts programs, offered 
in New Brunswick schools, understood the functions of industry 

we selected tor use in the study: 


The population for the study was the nine gehen welcea ol 


a = 
i thy (ete i 
ba - "4 a a — 

q m tea? : re. ¥ 

8 . 


— 
. nee + 
7 1 %* 
am idan, 7 ‘j eae 


¥ -_ 


2}, 5 : ‘_ 4 
; j 7 ry 
cn: 0 
Wtente = 64 B659 od? ¥94 sReiboes 1 tgey EA 
a ° — 
ate ? e@e  tyaio mes vd tl - . ae er ak a 
eet) 704 % Lams y ay io © >i 7 teh on 
ad. a0't Ci e&4, La ol Oe wwe gt » ee bam 
betsy wvaw we Line: we now? ft 
sen 7 f : # dai 1, we * ‘~S 
eis Yd neVik GOldne.- iy BES His) Serlrny wae 
Ho 
eligi rini-@egnun wie Ca jeot tags 
heel ete af vo) ny » Oran Fie L 2 neives 
in 
oJ. trts , fate eur wn ‘ i iMae= clear Gee 
14239 a8hat FM Ce) eo biv? «ti 2 RBs nit odt-¢4 ‘on yo 
i) 
— ' > en &1 iy, O¢€ Oe LO CH 
ai Jen) a) 2 ‘wa, BI tat T al? dvat oF 
bof aie »* of pan PR ererli 4 i AGTH: = 1 roy OF 
\ owl) 2283 (Pl Frcteitees a nt Pelee Sidanmegeq, 


@3 gergeh oAT Salidivio’ 63 aan qbaize ule 14 ida as 

barvalite , aut gwre eae. letiscohed tt Soll wt eee en 
<= ; _ oo | 

Aevée: To bwsstonws ad? |e 


36 


schools in New Brunswick that were offering both the 
experimental and the regular industrial arts programs. The 
sample used for testing was sixty-nine students, selected 
from. the population. 

The students' understanding of industry was ascertained 
Peete ea testo Constructed tor this study, 

The test WaS constructed using the following procedure: 

First, an outline of the functions to be tested was 
determined. These elements had previously been identified 
DY Industrial consultants and accepted by industrial arts 
educators as being representative of the functions of 
industry. 

Secon, test qaee tons Were developed Wsine aneour- 
iine that had been determined by members of the industrial 
ares profession and from these questions a pilot test was 
developed and administered to a group of students. 

Dire the results of thisupmlot rest were ana zed) aid 
from this Peernatron the final test of eighty feversce 


multiple choice questions was constructed. 
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CHAPTER 4 
SlATISTICAL ANALYSIS 

The purpose of this chapter was to present the 
analyses of the data which were obtained by administering 
the Understanding of Industry Test to a group of grade-naine 
industrial arts students from New Brunswick schools. The 
elepver provides a-report of the,overall test results .,the 
Pesce Teliability, and the testing of the hypotheses stated 
MiecChapter—i. 

Computations for the statistical tests were done by 
the University of Alberta's 360/67 computer system. 
OVERALL TEST RESULTS 

The-test groups were composed of 36 students who had 
taken the experimental industrial arts program and 33 
Students who had taken the regular industrial arts program 
ime ibees. schools. in. New, Brunswick... The, total, number sot 
students tested was 69. The mean score of all students who 
poo the test was 42.38, with a variance of 105.66.) dhe 
Men ana the Variance of each of the classes tested us 
shown in TABLE 1. 

The mean score of the combined experimental groups 
was 43.41 with a variance of 89.16. The mean score of the 
combined regular groups was 41.24 with a variance of 124.50. 


These figures are shown in TABLE 2. 
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TABEE o 
MEAN AND VARIANCE OF THE SIX CLASSES TESTED WITH 


THE UNDERSTANDING OF INDUSTRY TEST 


New Albert Bayside 
Experi-= Regular SExperi- Regular Experi= Regular 
mental Class mental Giass mental Class Total 
Class Class Glace 
Number i tek 14 10 10 1 69 
Mean AS eo 362-0 416693 42.09 A 5 0) fy 2S Sa oe 


Vaerrance 107.79 I'S. 80 Leos Vee ey OT LE LO4.:61 05 206 


TABLE 2 
MEAN AND VARIANCE OF THE COMBINED EXPERIMENTAL AND 


REGULAR CLASSES ON THE UNDERSTANDING OF INDUSTRY TEST 


Pepetimental Classes Regular Classes Total 
Number 50. 53 69 
Mean — 43.41 “41.24 42.37 


Variance 89.16 Led. OU LO S266 
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Since the understanding of industry test was made up 
of questions on eight selected functions of industryee the 
students, test scores were broken into eight parts <incorder 
for eive an indication of how well each group did on the 
questions dealing with each of these functions. TABLE 3 
Shows the mean scores of the experimental and regular 


MeONMoro cack OL ele ecioht partssot the test. 


TABLES 
MEAN SCORES FOR THE EXPERIMENTAL AND REGULAR GROUPS ON 


THE EIGHT FUNCTIONS OF THE UNDERSTANDING OF INDUSTRY TEST 


Herne Tbe Regular Combined Total 
mental Group Groups Questions 
Group 
Lk. Organization and | ; 
Management Ou 4.42 Aes 10 
fe hescarch.and 
Development = 6.00 6.00 -6..00 LZ 
Seer ro duct 1on 7.86 7230 7.59 14 
4. Marketing PLT Ue Pal ie 
>. Fersonnel Admin- 
St cat Lon 6.14 - Or ee 6.08 10 
6. Finance © 4.64 4.55 4.59 8 
(ote tee aL 
Relations 20 0 2.24 gets) acl: 
8. Secretarial and | 
Legal Affairs Seon Seely) RE if 
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TEST ITEM ANALYSTS _ 

The DERS:TESTO4 program for item analysis was used 
to provide an item analysis for the understanding of 
industry test results. 

The test reliability which is computed using the 
Kuder-Richardson 20 formula was found to be 0.849. This 
measure can range from 0.00 to 1.00 with a higher reading 
Tidicartie a, oreater reliability: 

Miewtest item ditiiculty which gives an indication of 
tie percentage of students who correctly answered each test 
Toon raneed trom 0.09 to 0.91. TABLE 4 gives a graphic 
representation Of the difficulty indices ford Li ver san 
Gheatest. 

TWe baserial correlation which measures the relationship 
Detween student performance on a. specific test item and 
performance OM emer Ges. as a whole gave readings from 
Zw Gollw/ 7.) rive questions on ‘the test had a negative 
correlation. 

The item reliability index, which is used to determine 
the effectiveness of the test item when simultaneously 
aeeeec ne the item difficulty index»=and the atem Uiserial 
Gerrelation, ranged from -0.0) to 0.32. 

The wtem analysis data for each of the test items 
can be found in APPENDIX D. 

PEO Ts OF THE HYPOTHESES 
Two types. of comparisons were made in the analysis of 


the test data. Hypotheses one to five were tested using a 
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meecie vetudents “inAthe two programs was 1.005 with a 
probability level of 0.32. With degrees of freedom of 1 
and 03, obtained from TABLE 5, the value of F Tequared (for . 
SoonitiGancée atthe 0.05) level is Seo eer These itesuces 
indicated that there was not a significant difference 
between. the two groups when considering the effect of the 
experimental and the regular programs. As a result of these 
observations the null hypothesis was not rejected. 
Bypornesis 2. Test 

| Hypothesis 2 stated that there was no significant 
difference between the means achieved, on the understanding 
of industry test, by the students in the urban schools and 
Bice Stuceitswinethearural schools. 

This hypothesis was also tested using a two-way 
fies seo evar anceetechnique. ( Inwthisetnéscratetien 
vVarrvableswasethesurban and rural schoolkswandsethe dependent 
Taurean Le wasvahliofythe students inethestwosprograms. 

Ehpewresubts oOfuthe-analysissofevarianeceydone forgthis 
hypothesis is shown in TABLE 6. 

TABLES6 
2 BY 2 TWO-WAY ANALYSIS OF VARIANCE FOR URBAN AND RURAL 


GROUPS 


ce enmwecepcaceca t cstestnem s  icg  at  net  P EE SLL ALLL ADA ALTOS 


Source tO els Mean Square F Ratio Probabala cy 


Urban- Rural 
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The F-ratio obtained when comparing the means of 
the urban and rural students was 2.73 with a probability 
level of 0.10. With degrees of freedom 1 and 65, obtained . 
from TABLE 6, the value of F required( for’sienificance at 
the 0.05 level is 3.99. These results led to the conclusion 
that no. significant difference existed between the means 
Ofsurban and rural. students, and as sa result the null 
hypothesis was not rejected. 
Hypothesis 3 Test 

| Hypothesis-s Stated» thatatheréswas no intersection 

erceritabetweenm the means of the uxbansand rural students, 
ony thefunderstanding: of andustry tesa. anda ties cxper imental 
and regular programs. 

This hypothesis was tested in the same way as hypothesis 
2 and the results are shown as interaction in TABLE 6. 

they r-ratioivobtained in thisitestewass0. 64ewathna 
fever ocepropapidityyof, 0.432. ¢ Sianceartheyexpectationy on: the 
baciceor the nmulii hypothesis: as) unity,.the, results? obtained 
liede toe thea Conclusion that thereswaseno signaficanttanter= 
action between the two variables. The null hypothesis was 
not rejected. 
Hypo Chesase4 dest 

Hypothesis 4 stated that there was no significant 
difference between the means achieved by the students in the 
three schools irrespective of the programs they were taking. 


This hypothesis was tested in the same way as hypothesis 


1 and the results are shown as school effect in TABLE 5. 
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ihe f-Tatio Obtained in this test was 1.54 with a 
probability level of 0-22. With degrees of freedom 2: and 
63, obtained from TABLE 5, the value of F required for 
Piftieicenice Ate cic 0,Up level 15 3.04. The results 
pictemted that there was not a4 Sisnitrcant difference 
between the means of the students in the three schools. 
The null hypothesis was not rejected. 


Hypothesis owlese 


* 


Hypothesis 5 Stated’ that there was no interaction 
efrect between the means of the students in the three schools 
and the experimental ald Tecular programs - 

The test used for this hypothesis was the same as the 
CNewised 0. eesting hypothesis: land the results are -shown 
So interact ron in CABLE 5. 

The F-ratio obtained in this test was 1.20 with a. 
fv veep TOpabiiwiLy Of U.S... “AST iil tiestest 2or hypothesis 
3 the expectation for this test was unity. The results 
obtained ted to the conclusion that there i NOs Lent ti cam 
Hiteract ion petween the two variables. Therefore, the null 
hypothesis was not rejected. 

Hypothesis Omlesc 

Hypothesis Gesotated that theresa no signirreant 
bry rrertiice between the means achieved by the students in the 
experimental group dnd the Students an the regular enn in 
any of the following Gight test Sections of the understanding 
OGPangus thy Lest. 


a.) Test Section 1 - Organization and Management 
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b.) Test Section Z - Research and Development 
les -Sechiones a Production 


) 

iy ee est Section 4 - Marketing 
) 
) 


e. TeSt Secricon 5 -~ Personnel Administration 

i Test *Section 6 - Finance 

go.) fest. section 7 - External Relations 

h.jeOest Section § - Secretarial and Legal Affairs 


A t-test was used to determine if there was a difference 


ii ies sor the two erouns in €achwor® the eight parts of 
this hypothesis . 
TVGmnesimeeae=on Lic C= tOSt Oiled 01 the Parvemor \fhas 
HyDOLDeSsis are shown in FABLE 7, 
ASergorer ted an TABLE 7, theoresults or the: C-test 
show that there was not a significant difference between 
thesmeans, achieved by tie experimental group and the srecular 
CEOUP Omen y sor tie Cloht alest sections. 
theerollewing results of the t-test were observed 
when the two groups were compared: 
igunbactoss = ties provabilaaLt ys OP OotaIning stot 
nt oe bye Ghanees Was —rOUnds tos pe l0 17; 

oa Pariabes this GCoMNparisoneproauced adentaical 
means of 6.00. 

Sie UPS ahr. (ee te Hulpten guemlodoredenMlsbiena cose Kel pyeccerm nl eye: (clair tees 
02/9 by chance was found to be 0.45. 

A eerart. d — they probability, omsobtaining a ton 
O72 %eby chance was Lounumco pe (0/77 

Kee Partece- bie poovdba a tyeGieobtailnine at of 


(222 bye chance Wass tounds tombe. 07.65. 
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TABLE 7 


COMPARISON OF GROUP MEANS ON EIGHT TEST SECTIONS 


ie Ce Standard Probability 
Sec FLOmS STON ieee. Mean Deviation —t Two-tail 
u Experimental 4.97 48 TAS Ov lee 
Regular 4.42 LY. 
Zi Experimental 6300 Wet. 0.00 100 
Regular 6.00 Deo oa 
ae Experimental Loo BAS Orabie) 0.43 
Regular gqou 2.20 
4, EXxpeniumenta Gprslny: LOS he eae eis. 
Regular (ae Dia a4 
Se Experimental 6.14 deo RY Oo S 
Regular 6.05 rs") 
On Peete men.be i. 4.64 1.64 OZ, O79 
Repular Lee) Lycee) 
les Experimental 2.00 1.48 eo G.06 
Regular Bron AS 
ay Experimental ree 1.48 UE Seiak UR? © 


Kepular  . aog 8 n) 1.51 
Or aeei ieee) Che sr easeeuap aiianeeny Ot OD a LIT Oe oe ita, 
Byeciance: was LOund tobe. 0.70. 
(he {esos gy OMS probability OPSOD badging. csetmOr 1.06 7 
teornenee WaSsaOUTG LOmUewUEU Or, 
SeeePoriene@ tne Probab lilly sore OMeAlningea ae of Deel. 
by chance was tound to besve7 6. 
ALigotethe above mentioned  t values were found to be 
HOt sSlenmiticanteat. tie 0.05 level iieenulie hypothesis was 


not rejected for all parts of the test. 
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SUMMARY 


Me data used inethis study were student scores onthe 
ungerstanding Of industry test. The statistical analysis 
of the data involved comparisons of means among groups 
of students. 

All of the comparisons between mean scores of students 
i thes experimental and regular industrial arts programs 
indicated that there was no significant difference in their 
piers tanec ingore the selected funetions Of “industry as a 
result of having taken either program. 

The results of the two-way analysis of variance also 
PictCdpedetiat Ehesurban=rival e1iectsaid Not Imelucnce sine 
students understanding of industry. Also, the schools the 
Stucents came trom Showed no difference when the means were 
compared. 

The understanding of industry test used was composed 
of duestions covering eight selected functions of industry. 
A comparison of student means on each of these eight 


Pine tons anoicatea that Menther ot the. programs eave 


Sipniticant» results. 


os i 


: mn 
ane evant anes perigee OFF ve via | 
Lad 4 fas panayey i ao 6 9CTE8) 


oa 
7 


Spee I Jan hii yeonece \ =, ‘tua? 


: Pan a > .—oF i 
5 i nr 1 4 
/ f ny ha 

a" 
‘ t 4) 
Pearly Ha “ise 
ie es ee metus . ca frut 
7% ‘ - ¢ i ee i {404 


¥ay COC PON. 1d} Doo TeGtlaw Int boing thes 


CHAPTER 5 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
SUMMARY 

The Pratary purpose of this studyewas to ascertain 
the understanding GE Wsehected Tunetions. of industry by 
industrial arts students in New Brunswick. It was an 
attempt to evaluate the understanding students' possessed 
iMenelation to the industrial arts objective "to @ain an 
appreciation and understanding: of andustry.”" 

In conducting this study a comparison was made in 
order to determine which of the two industrial arts programs 
Currently ine Operation in New Brunswick junior high schools, 
tie experimental Or the regular was more successful ain 
providing students with an understanding of the functions of 
industry. The comparison of these two programs was done by 
testing the six null hypotheses which were established in 
CUsDCGr slot ( Os. 0-7 )\< | 

Thessaipleno, Students selected Tor testing consisted 
Of 09 grade nine industrial arts students enrolled in 
New Brunswick junior high eenooe These-schoois were 
DatevcCipecine Inheane industrial ants curriculum pilot 
project during 1972-73. The sample consisted of 36 students 
who had taken the experimental program and 33 students who 
had taken the regular program. 

When a review of the literature revealed that no 


Suitable test. Was available for testing junior high school 
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students' understanding of industry an instrument designed 

to measure that knowledge was developed for this study. A 
bodysof knowledge fondindustry; vas videntitied (by itherAssociation 
of Consulting Management Engineers (1970) was used to form 

the basis for developing questions for the test. 

AML lor test cof 0) multiple shotece questionsaivas 
administered to grade nine students from the Edmonton school 
system. The dataareceivedsfromithis gp1 lot test was used to 
revise stheptestiendercsulted ingtheffinal Understandineilof 
Industry Test, which consisted of 80 reverse-multiple 
cneLee questienstpeAn analysis of the test rinstrument 
indicated a reliability co-efficient of 0.849 as measured 
byethe Kudenakvchandson  20.«formula: 

SUMMARY OF THE FINDINGS 

The scores sobtained from) the Understanding »of eindustry 
Lest were =thepdatajused jior nthe scomparisons which ace. 
Made betweenstheweroups of students stestedsa? Appropriate 
statistical techniques were used to analyze the data and 
CORles tit ners hypotheses. Hypotheses one to five were 
tested using a two-way analysis ofevariance technique and 
hvpothesisesim wasetes ted susing ea peat thetvests carried 
out on the data produced the following results. 

1. Nowstenificant difference ewasiefound ibetween the 

mean scores obtained on the Understanding of 
Industryetestiiby ethe student s@taking sthetexperimental 


course and the students taking thetrecuilidmtcounse. 


AgneND isi ctataocant diifeneicemwasetound between the 
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mean scores obtained on the Understanding of 
Industry test by the students in the urban schools 
and theestudents in the roraleschools»irregard- 
less of the program they were taking. 

3. No significant interaction was found. between 
the mean scores obtained on the Understanding of 
Industry test by the students tested, when the 
urban school-rural school and: the experimental 
program-resular program effects are considered. 

4. No significant difference was found between the 
mean scores obtained on the Understanding of 
Industry test by the students in the three schools 
Besuecdevhenethegetfect of Lhe “two programs shas 

‘been removed. 

5. No significant interaction was found between the 
mean scores obtained on the Understanding of 
Industry ates vibypthesstudentsttested,awhenwihe 
Ghree Se and the epeniiental progranm-resular 
program effects are considered. 

6. No eriasaae difference was found between the 
mean (scoressobtainedron anysoh theleiehbratest 
sections by the students in the experimental 
course and the students in the regular course. 

CONCLUSIONS 

The reader is reminded that the conclusions drawn from 
the findings of this study are subject to thedlimatatrons 
established in Chapter I and that any generalizations made 


from the findings must be made with these limitations in mind. 
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Also, the Understanding of Industry Test which was developed 
FOY this study iwas wbasedron the Lunctions ofpandustrytas 
defined by the Association of Consulting Management Engineers. 
The test measured knowledge of organization and management, 
research and development, production, marketing, personnel 
administration, finance, external relations, and secretarial 
and legal eaAaiee 

Within the above mentioned limitations the following 

COnc ust Onsmasesoresented: 

i There tsamosevi dence ato “suggest “that reither 
pEooramfetherexverniumentelmor fehe Sregulangtis 
achreving ‘the tnderstandingsobh industry objective 
better than the other. 

2. ihermeauwas no istenifieant i geemee im tiomiev et 
of understanding of industry between urban and rural 
Siudents, 

3. Theredis no evidence to suggest that vthe Sichiool in 
which the students were enrolled had any influence 
on their understanding of industry. 

4, Atconparison vor thesresults lforteach iofethe Seicht 
fue Guona biateds scovered “by the test produced no 
Sern 11 Can Gada Lér ences 

RECOMMENDATIONS 

The following are recommendations which resulted from 

tne findings co mechisy study’: 
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number of students, and since the number of schools 
offering both programs has been increased, it is 
recommended that future research would be improved 
by increasing both the number ot Scicels and slic 
number of students to be tested. 

pe schools used in the study contained only 
students who had taken industrial arts courses. 
Henec.) tt owas not possible to Mthilize 4a @roup. of 
non-industrial arts students as a control @¢roup. 
be eisecccomended, phat further research in schis 
area make Use of non-industrial arts students in 
order to determine if the knowledge that Students 
neve avout “industry 1s beine’ realized from 
exposure to industrial arcs courses Or trom other 


rel itera NS) 


The interpretation of the objective, understanding 


eeivewotyy, 1Or DuUroo Ses (On til Sas CUC a Was 
derived from a review of available literature. A 
fur eier seudy OC d6termine si ie tnt erpTe lat lon sO i 
this objective by industrial arts teachers and 
representatives of industry in New Brunswick 
enolid be used to make Tesearch of this nature 
more meaningful within the province. Along the 
same lines further research could be conducted 


in order to determine which of the functions of 


industry are receiving most emphasis in the planning 


and teaching of industrial arts courses in New 
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Brunswick schools. 

It was not the purpose of this study to conduct a 
longitudinal study. This type of study would 
DemmlLtU the use of a pre-test treatment post-test 
type of experimental design. This type of design 


should be used in future research to help determine 


What content should be included in industrial arts 


programs in order to achieve the understanding of 
industry objective. 

ine findings of this study show that the two 
industrial’arts programs investigated can be considered 
equal with respect to achieving the understanding 
of industry objective. It is recommended that 
further comparisons of these two programs could 

be made in areas such as: a) the remaining course 
objectives; b) the cost of equipment, supplies, and 
materials for the two programs; c) the utilization 
of student time; d) student and teacher interest 

in the program; e) the methods of instruction used 


in the two programs. 
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THE UNDERSTANDING OF INDUSTRY TEST 
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OUTLINES ORS E ePUNCTIONS- OF INDUSTRY 
USED IN ern CONSTRUGT TEN "OR 1HE 


UNDERSTANDING OF INDUSTRY TEST 


A. ORGANIZATION AND MANAGEMENT 


iL. Manufacturing organization 
| deer Oreanizine for preduction 
Dee Principles oF Indus rial oreanizaLion 
Aes ceoctiie an enterpnise 
oe Basic Consigerairons 
be ONG@Gd- (publ ie wane persoia |) 
fae FEOtit 
Dey Methods of (financing 
ie Oe kS 
ZV eg Personal wonles 
Sa BOY LOW Lio 
See vanes of EuLerTprise 
tee DOLesprToptT 16LOVschip 
bes Cone er cneren 
Cer SCOLDOr ations 
(eer Oat tot ond St ruUCtUremiU tet tiewenlerumuce 
a. . Managerial 
Leo nucCkholders 
2. Board of directors 
Sayer esrcent 
Deoeibiileaoreand 2atiLon 
Costa peorPani zation 
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dc, a Ue ands tatt ordéanization 
B. RESEARCH AND DEVELOPMENT 
1. Purpose and function of research and development - 
ae Verinieron Of terins 
D. “Functions 
c. Methods (product and market research) 
Ze INES 02. Pesecarcn 
a. basic or pure 
Demeaprlied or practical, 
So. evelopment 
a. New product development and product improvement 
b. Advanced development | 
Cw. Product redevelopment. .:0m cost recuction 
4. Product engineering 
Awe GOCUC te ae Si Ol 
Dee lipiiecranebescs 
Coa ccory 2OLLOoWwuDS 
di) sales assis cance 
5. Development phases 
Ge Patent tor new products 
a. Product audit sheet and audit conference 
bewebacts about néw product 
Copereobeie SUulLVeYy 
Cee RODUCTION 
ie Plant engineering 
a... Utilities design and operation 
b. Facilities design and specifications 
c.. Maincenance 


d. Plant equipment control 
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2. Industrial engineering 
a. Methods study 
Ba Plant layout 
c. Work measurement 
d. Materials handling study 
@. 061, 01.129, fixture and pattern manufacture 
and repair 
a. Burchasinae 
a. Buying 
Ge. Humehase .expedi tine. records » andecidies 
©. Hurchasesresearch 
d. Salvage sales 
Mie LOCUCOLOR sD Lannine wand <coOnmt rol 
a. Pare 
b. Factory receiving 
G. faterials procurement 
Gas Operatzon scheduling 
Go OGL es) leew xc esorocurement 
foe PEOAUCE OMe INStTUChI One di strapution 
Coe Dispatching 
how Production. expediting 
i. sbexformance reporting 
he OBO LeKGeping 
boeGuotes control 
5. Manufacturing 
ae» Parnisemanutacture 
be. Subsassembiy 
Cys final vassembly 


d. Service and repair 
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6. Oualityccontrel 
a. Control methods development 
barecGade tcontrol 
G. iInspeaovronveand test 
aq. Customer complaints 
eS. osaividre 
MARKETING 
E. “Mankete@research 
a. Market analysis 
b. Product requirements 
co. Distribution probdiems 
2. Advertising 
a. Campaign planning 
Dee *Copyepmesentatron 
Gere nclect ion, of medie 
@. Pyodvueti girenrcopy 
Mareoa bes i oomo Elon 
as Frogramaevel opment 
ia oalesrardes 
4. Sales planning 
Been bes pOlLC he s 
Dey bware tine 
@. Pricing 
di. Buy aang 
e. Packaring 
5. Sales operations 
a. Hrocureiemt, training, sand direction-of 


65 


salesmen 
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Compensation for salesmen 


selling the customer 


Ow PP PrOdcuct (CLs tri bit 1 on 


a 
b. 


Cr 


Warehousing 
Shipping 


Product service 


E. FINANCE AND CONTROL 


ie Finance 


he 


Dee 


Finance planning 

Tax management 
Pinagnetal- relation 
Custody of tunds 
Cred hieauccco lect 1am 


Insurance 


oe CLC OL 


a. 
ie 
e 
dr. 


(S . 


General accounting 
COSe account ine 
Planning and budgeting 
Internal auditing 


Systems and procedures 


F. PERSONNEL ADMINISTRATION 


wun LOyierie 


a. 
sy 


Cy 


Recruitment 

Selection 

Introduction 

Promotion and transfer 


Separation 
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2. Wage and salary administration 


Cre 


Employee classitication 


b. Rate determination 

Ca SMe ite tines 

d. Supplement compensation 

e. Work schedule control 
a industriel relations 

a.  COMmMunLcations 

Dey Collecctive barcaiming 

Can EnpLovee di Sci) lame 

.d. Personnel research 


i -Oreani zation planning and cevelopment 


a. 
Ue 


Sue 


Organization planning 
Manpower development 


Training 


FEM LOy ee ser Vices 


a 
bs 
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Gs 


Cre 


Medical services 
Recreation 
Personal services 
Safety 


Vrotection and Security 


Go EXTERNAL RELATIONS 


1. Communication and information 


tel 6 


1b 3 


Attitude and opinion appraisal 
Employee information exchange 
i, Questionnaire 


2. Management 
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5. eWOrking condi tions 


Ci Creditor and investor communications 


ese OcenOLdens 
Cue Dod 1 

Si Wages 

1 pervices 


d. Public communications 
1. Bulletin boards 
Peoebbe PLors 
5. . Magazines 
4. Newspapers 
Aq CED LC eaCtivi lies, CO-Ord iat ton 
22 GPVE Coit at eS part wera ion 
b. Association and society relations 
Hien oe ChEIARTAL AND LEGAL AFFAIRS 
bee oecretamial functions 
dee oCOCKNO der cata airs 
1. Agendas 
Zur FP EOXY StaAtemeniLs 
Se eeesolutions 
Drecodra On GIreCLOT sad ears 
Dee Advise and prepare 
i. Agendas and resolutions 
italy Nm Oybinerer wer sake! ther records 
Ce eCOUpOrate tac iairs 
Poet Ope be - Le ports 


2. Maintain legal documents 
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Ze Lecce func ons 


a. 


be 


(es 


fale 


Corporate affairs 

i. Counselling and preparing, lorat documents 

Z. .Advising on company matters 
Piphovesrattairs 

bweePreparing ond counsel ling (on documen ts 

4) Representing the company with transactions 
Kanancial affairs 

i "Preparing and counselling cn documents 

2. Representing the company with transactions 
Pateniest fairs 

An Counselling on preparing documents 

2. Representing the company with the 


Protecttouso® products 
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UNDERSTANDING INDUSTRY TEST 


INSTRUCTIONS: 

This is a test designed to measure your knowledge 
and understanding about some important features of industry. 
The test contains questions about industrial management and 
organization, research and development, production, marketing, 
personnel administration, finance, secretarial and legal. 
atairs, and external relations. 

This 1S an untimed. test, however, do not spend too 
much time on any one question. If a question seems too 
difficult, make the best guess you can, rather than waste 
time over it. Your score is the number of correct answers 
you mark. 

Each of thefquestions or incomplete statements in the 
testeuogrher 15 0). lowed Dy (OUT “answere. three O1 athe 
auewere are CORRECT or.are the BEST answers. One of the four 
possible answers is WRONG or the LEAST DESIRABLE. You are 
to pick out the answer that is WRONG or LEAST DESIRABLE. 

Mark the space on the answer sheet below the number of the 


WRONG answer. ¢ 
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Please study the example: 


1. The production of automobiles is a major concern 
Ore tie: 
A. Ford Motor Company 
b.  'Generablb Motors Company 
Cy) amperial O11 Conpany 
DD. Chrysler Motor Company 


Mark ‘the "answer Shéét this “way?” 7A Peer ih, are De 


VOumshould markeanswer C Decause At 15 WRONG, ites the 
| LEAST DESTRABLEwanswer.” ALL-of the test items are or the 
same type. Mark the WRONG answer. 
Mark all of.your answers on the separate answer sheet. 
Make your marks with the pencil that is furnished and make 
them HEAVY and BLACK. If you make a mistake or wish to 
change an answer, be sure to erase your first choice completely. 
Dew SuUresuO pul your name, crade, -schoole-and datevons the. top 
of the answer sheet: 


DOUNOT PUTTANY SMARKS-ON THE TEST BOOKLET! 
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NOTE: 


UNDERSTANDING INDUSTRY TEST 


1. Mark the WRONG or LEAST DESIRABLE answer. 


ie 


QUESTIONS: 


Do net mark in this booklet. 


ie’ The main typestotrcombany orcanieatien are 


VOWS 


Individual proprietorship 
Partnership 
Corporation 
Association 


J) the process Of Manacing a company consists of the 
following functions: 


Saw > 


Planning 
Organizing 
GCértityine unions 
Controlling 


5. ithe aim onrSindustrial management -1s-to further the aims 
of industry which are to: 


yon >S 


Payta, lar ee return to Stockniolders 

Produce quality) products 2107.4 Jowerwpiice 
Makepairarey justifiablerpror ut 

Ineréase erficiency 


4. Management of industry feels that in the search for 
Site encyer here well result, 


Sigal Gs. 


Lower prices for consumers 
Less mechanization 

Rising national income 
Higher wages for employees 


5. The following methods may be used to raise funds when 
Starting an engerprise: 


A. 
By 
Gr 
De. 


Sell stocks 

Public donations 
Personal investment 
Borrow money 


Mark the WRONG or LEAST DESIRABLE answer. 
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6. sihe following .are examples of corporations: 


Ae sGenéeral Motors 

De pool PalacesRestaunant 

C.. imperial dil 

D. Canadian Pacific Railways 


i. Peliexsadvantaces.of ay line and) Staff company organization 
are: 


A. Authority can be delegated to a number of 
company employees 

B. Company decisions are made .by several people 

G. Ihe president maintains close control over the 
company 

Do -lhesspecialities o: company personnel are used 
fallin 


8. The following are advantages of the partnership type of 


Ae Lasily formed 

Bee Lie re AS mone ethan one Owe fee dg velcemc at ta I 

Can te eDay tee avert ret. scot ile Vol (tiie 
business 

De eats DaCt Noi ls) Tespons est or, thewacert sot 
the business 


Geet wider Oni eC COTS ps are Common, in: 


A.  Retaa#l trade 

De PAC ETOUL cure 

Ce Maniac ii ine 

D. Service industries 


MOVs wiIMMaAncConnan yt Natewds, OlGanized.usine) a line oreanization. 


A. Each employee has only one supervisor 

B. The president handles all company problems 

Cue ee hirine ol. personnel is done by the 
personnel manager 

De Valhereceare 00 Stati specialists emploved 


LP ihe Obj}ectives Oo: research and development are: 


A. To improve existing products 

B. To develop new products 

C. To perform research for the advancement of 
industry 

D. To improve company profits 


Mark the WRONG or LEAST DESIRABLE answer. 
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EUrG rescarch 16 Ustdily carr edtion my: 


A. Upirersi ores 

B. Government sponsored projects 
C. Small business concerns 

D. Independent research ‘agencies 


Applied research has resulted in: 


A. = cplitcine of the aton 
a. Ueveropment of nylon 
Ce Fase drying paint 

I Plastic packaces “for roducts 


The following are steps in the development -of a new 
product: 


. Obtaining and scréening ideds 
Technical ‘evaluation 

; Preparation for-proeduction 

oe (Prodiecrr sa hes 


Hae S 


Laws and principles of appearance are necessary in 


producteceston™ *ihesesprincerp les tine lude’s 


A Uniiey. 

Dee cI rrerency 
C. Interest 
D. Balance 


. 


AVproduct is*properly designed for production when it: 


Mee seetunetirona lily. sound 

B. Has sales appeal 

Gy. Has a pleasing appearance to management 
Pee lem cOMmpec tet Ve “il price 


The following are sources of new product ideas: 


A. “Accounting Reports 
B. Company staff 
Gt Competitors 

D Government agencies 


The sales department would be interested in showing a 
DrOLOty pe: COL 


Ao UE re CuSTOMe nS 

B. Management of the company 
C. Company competitors 

D.. ‘Gonpany® services personne 


Mark the WRONG or LEAST DESIRABLE answer. 
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19. The following processes are a part of product engineering: 


Quality control 

Desianing sthe product panes 

G7 * Busidi ne pnetuct. om prototypes 

D Technical writing and illustrating 


od 


20. <A patent may be obtained by a company for ihe PEOLecuicn 


Ones 
A A machine 
BE. Aaprocess 
G An improvement to a product 
D A plant’ socation 
ae Rroduct mescarch invwolves.: 


Ae)  IMMeES LawatLon ~eadine ta a product idea 

B. Manufacturing the product 

CG. solving problems in a products development 

). Obtaining facts..on which product decisions are 
based 


4a, Market research involves: 
ie  oCud eine he sdeS ten Or ca product 
B. Studying market conditions 
C. Studying customer demands 
D SCUdVIpe COMPeELEOTS:, 2Culvitles 


256 Ihe tollowine(hactors,.are 1mpontanteqwhen locating 4 new 


plant: 
A. Availability of caw materzrals 
be GOnErOL Chain yventory 
Ge” . Gost ot stand 
D. Available manpower 


Ze. The tollowing processes should be considered when buying 
equipment and materials:. 


A. Storing equipment and materials 
B Selecting suppliers 

C. Requesting bids from Suppliers 
Ty GARGLY Zar oetsS 


25. These items are important when planning the layout of a 
manufacturing facility: 


A. Product to be manufactured 

BU yvlvehting nhea tine vero lation 

CC. Space requirements for equipment 

D. ‘Purchasing materials for the product 


Mark the WRONG or LEAST DESIRABLE answer. 
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26. <A purchase requisition should contain: 


A. Quantity of material needed 

By Quantity of material “in@stock 

Gs Jate material is needed 

be wrze*andekind or material needed 


27. A production methods study may be performed by a company 
rn Order =sto.. 


A. Reduce costs to a minimum 
Be Yo°improve the product 

C. To satisfy union demands 
DB: To standardize production 


eu.) Materials handling in a plant involves: 


Le eoale Of materials 

B. Movement of materials 
te Paekaving of materials 
DP storing of materials 


20.) in a mass production situation: 


A. The work is divided and subdivided 

B. Tasks*are made simple 

G ithére*rs-a great need for skilled workers 
Ue eredauetsrare made taster 


Bue lt you visited an industry, that) used line or continuous 
preductionm methods, “you "couldvexpect™’ to see: 


A. Workers situated so that when one operation is 
fFinisheds thesnext *workervis*readysior the piece 

B. Workers performing portions of a much larger job 

C. About equal numbers of workers at rest and at 
work during any one time 

Dee =Material moving continuously "at a unitorm*rate 


Slene followine are runctions Or the manufacturing departmenc: 
Ay Procnte* paris 
be -heperr= cools. Jagss Snderixtures 
G : 
D 


. Combining parts 
. Produce finished products 


Mark the WRONG or LEAST DESIRABLE answer. 
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Products that have been rejected by the quality 
control inspector can be salvaged by: 


A. Using them as if they passed 
B. Repairing the defects 

Oy +oellineshenem for scrap 

DO. ocelling them as seconds 


A flow chart is used to show the step by step sequence 
a ta 


A. Operations performed 
B. Movement of -parts 

C. Maintenance schedule 
Do inspection of, parts 


These are examples of mechanical fasteners: 


A. Staples 
B. Dowels 
Ga) Bobes 

D. Screws 


Dervicineg wanproduct finvelves: 


he Se ine 
Be Insta ities 
( Maintaining 
D Repairing 


These steps are involved in tooling up for production: 


Pagvlecidineiwhat tachines, tools, and “equipment to use 
B. Designing and making special fixtures 
G. Advertising the product for sale 

BS Supervising the ttriak rum of production 


The) eftectstel providing taewarranty-on a product are: 


A. Customer satisfaction 

Be* Gives an edge over competitors in sales 
CG. Provides-a check on product faults 

Ue Ineresses ethetprice of the product 


Advertising layouts can be developed from: 


A. Photographs 

B. Charts and graphs 

Ce Drawineseand other art work 
Der Classitied- blucprints 


Mark the WRONG or LEAST DESIRABLE answer. 
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39. When advertising a product a company could use: 


A. Radio and television 
B. Consumer Reports 

C. Newspapers 

Ue Hanibeeys 


ey, “ity marketing his product a manufacturer might use the 
following methods: 


Ay Direcetwsellane to stares 
BD. os€liling=by mail 
C. Operating one's own showroom 
isn Porectosure Sales 
nis. Iin-obtainine areustomers attitude towards a product a 
company should consider: 


Ae Distance fromthe factory 

bs. Potential price 

Gr, .Vesicn Weolor, shape; form) 
D. Specifications (size, weight) 


42. The following points suggest some desirable qualifications 
of a salesman: 


Knowledge of the product 
Fast talker 

Honesty 

ADIMUTEY SCO. meee. people 


Seis 


as. lhe tollowine factors should’ bevconsidered when designing 
a package for a product: 


Az -Funetion Of@the=producs 

Be ‘Weteht»ot the product 

Ge .shape*ot “the*prodvet 

De urablesor perishable, product 


44, In introducing a product on the market a company should 
Consens 


Seasonal demands 

Technredl St lUstrations 
Currént sales trends 
[e°Product*production Schedule 


Yow> 


Mark the WRONG or LEAST DESIRABLE answer. 
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46. 


47. 


48. 


49. 


JU. 
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Mark 


In promoting the’sale of a product the following aides 
could be used: 


Ae Kits 

B. Displays 

G Government agencies 
D Sample products 


e 
. 


Market analysis can be used by a company to: 


A. TéellewhoreneLr customers will be 
B. Tell where the customers live 


Ge F6lL Pigs ther product operates correctly 
D e 


Telmiwhet the “customers are interested in 
A salesman is paid by: 


A. Salary 

B. Salary and commission 
GC. Commission 

D Consignment 


An advertising campaign for a product should tell the 
povenilal ¥eustoner* 


Ae Where tervcan cet it 
B, Whattitwill do 

Ga thetdetrects 

iy Thedpasiee 


Accidents in/‘’a plant are usually caused by unsafe acts: 
The*following are examples of unsafe acts: 


A. Removal of a machine guard 

Bs Kaitureste aséesatet ec lasses 
C. Sweeping up debris 

De Rintinge@in  thesplant 


The medical services provided by a company could include: 


A. Major operations 

B. Emergency medical services 

GC. ‘Pirepealdaitraining 

D. Medical examinations of job applicants 


Merit rating of an employee on the job can involve: 
A, ‘Thetqudality of {his#work 

B. His knowledge of the job 

G 


, Hissposition in the union 
D. His attendance record 


the WRONG or LEAST DESIRABLE answer. 
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52. A company can train an employee in the following ways: 


A. At a company school 
B. By the union 

&. Onetiieeion 

D. At a trade school 


Bo.” Sne.basicipurpeses -of .austrike.aree 


A. To end a workers length of employment 
- 10 temporarily stop work 


B 
C. To be able to resume work on more favorable terms 
D. To bring the employer to terms by causing him 


FInanciak Loss 


‘54. Some personal services that companies provide for 


employees ware: 


A. Union facilities 
be. Gabingwractlaities 
Gs “Social programs 

D. Athletic programs 


95. A worker usually leaves a company in the following ways: 


- Retirement 

Is fired 

~ beavess.or shissowneaccore 
. #Sepromoted 


SG a= 


56. The basic purposes for a group of workers to form a trade 


WiLens are £0: 


. Better their wages or working conditions 


» ‘Maintaini thei conditionsso.senployment 


A 
B. Gain added strength in bargaining 
G 
ie Gain More. ob SECULrLLyY 


byes Promotion im a company may be based on an employee's: 


A. Tardiness and absence record 
B. Religion record 

Ge Peocucteion record 

Db. “Ratingsbyehis, superiors 


58. Our economy is demanding a higher proportion of people with: 


A. Professional and technical skills 
By Manual skais 

G. (Sa leses kik 

De “Servuicemapiiaicies 


Mark the WRONG or LEAST DESIRABLE answer. 
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Kc any! oe ent a er 
59. <A company's bookeeping system should providetaarecord: of? 
A. Receipts of money 
B. Salaries paid 
C. Rent and utilities payments 
D, . Stze50tithaenlant 


60. A company's accounting department is responsible for: 


A. Collecting union dues 


B. Keeping a record of money received and issuing 
bilts 

C. Keeping a record of money paid out and paying 
babes 

D. Prepay inesaccounting reports 


61. The following factors should be considered when granting 
Credit toe customer: 


A. ‘Honesty 

B. Assets 

C. Personal-interests 
DP. Abslity to pay 


62. Internal auditing in a company involves: 


op (CHeECKIineg “payroll accounes 
B. Checking. inventories 

G. Checkanosfinancialsrecords 
D. UCheckimecproduct esales 


63. Questions to be asked when checking the credit standing 
Cheascustomer: 


A. Willhothe buyer'siwifte spay 

Bo Ganetheabuyenepay cas apromzsed ? 
Cy Waly Hespavs 

D. When will he pay? 


cA A’ company tshouldicarry \insunancé ytogcover ssuch things as: 


hy Eiztegand theft 

B. Automobile liability 
C. Business sftarlure 

D. Workmen's Compensation 


65. The following deductions could be made from an employees pay: 


A. Income tax 

B. Pension payments 

C. Insurance payments 

D. Finance company payments 


Mark the WRONG or LEAST DESIRABLE answer. 
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66. The following are examples of direct costs of manufacturing 
a product: 


A.  Materval casts 

Be GOSt Of Tees and Tixtures 

G. Overhead costs (rent, lieuts,; etc.) 
D. Labor costs 


G7. Some advantages of forming a corporation are: 


A. The corporation can own and sell property 

B. “Basier 10 raise money than other forms of 

. business 

C, Does not depend on one pérson in order to stay 
in business ; 

D. Bach of the owners is personally liabtew ror 
company actions 


hoe tne corporation Sécretary is responsible for: 


As KECDINe Minutes Of meetings 

Be. submitting budget reports 

C. Publishing the company's annual report 
Une Lssuine NoOelCes OF SLOCKNGI ders meer ines 


Ota (NCeacTiVvitdes Of 42 Corporation, are Controlled py- 


A. The better business bureau 
B. Federai-and provincial laws 


CoeelLiewiecurporer Low Coarron 
ee ie Corporati On by-laws 


70. Common stock in a corporation: 


A LS more secure than preterred stock 
B. Gives the owner voting rights 

Cee Ee vesdividends, to the owner 
De Can be said by cle owner 


pieeie COMpany o D0drG OG: dLfectOrs Js responsible for: 


A. ‘Electing company officers 
Bey eveclaringe ai vVidends 

Ce Seu SLOCk 

De Hitting. Em olovescs 


pove Acconuany 5s stockholders havepthe right to. 
A. PHLeéct the board of directors 
Be Sell the 26sets 04 ithe Corporation 


C. Dissolve the corporation 
D. Decide where the company products will be sold 


Mark the WRONG or LEAST DESIRABLE answer. 
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A patent< 


A, May be obtained for a product or idea 

B, Is obtained from the federal government 

C, May be obtained by a company or an individual . 
D. gs) renewablesafter it expires 


A company's annual report provides shareholders with 
InrTormation. on: 


A. Union activities 
B. Financial results 
C. Company progress 
Dp. Future wpians 


some Of the benefits of a good public relations procram 
abe 


» employees are happier 

Union relations are improved 

. Higher salaries for employees 

. the scompany attracts petter employees 


VOWS 


The public's feelings towards a company is influenced by: 


Me Ihe friendliness. Courtesy. and ‘s6curacywe oa: 
it's employees 

The physical appearance of the company plant 
The company's annual report 

Ihe quality io the company is senvice 


=) (eyes, 


A company uses various approaches to the publicetosce lt 
the company’s Story. “Some of the Vavenues are: 


A. Newspapers 

B. Magazines 

Cemuet Cer Ss 

Dey wROvyal Commission reports 


In ordéretores provuct tosbe successiul ronetne marker 
the following people must like it: 


. Salesmen 

Stockroom managers 

. Advertising personnel 
(Service workers 


ee) (esl B= 


Employees can be kept informed of company plans in the 
following ways: 


A. Company newsletter 

B. Company notice board 

C. Verbal announcements 

Deeb yaraato andr tel evis1on 


the WRONG or LEAST DESIRABLE answer. 
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80. A company can participate in the fol Lowa tec ine 
functions in order to improve its image: 


Supply speakers for club dinners 
sponser political candidates 
Sponser sporting events 

Hola plant Tours 


Sei 


Mark the WRONG or LEAST DESIRABLE answer. 
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TEST ITEM ANALYSIS FOR 


THE UNDERSTANDING OF INDUSTRY TEST 


DIFFICULTY RELIABILITY 


0.26 0.35 0.15 
0.75 0.22 0.09 
0.54 0.45 0.22 
0.42 0.32 0.16 
0.59 0.44 Caz? 
0.91 0.36 0.10 
0.36 0.04 0.02 
0.29 0.12 0.05 
0.43 0. 5 25 
0.14 ~0.18 -0.06 
Oh 52 0.10 0.05 
O12 O39 Oe By 
0.52 0,31 0.16 
0.59 0.47 O23 
0.19 -0.03 EO .01 
al 0.42 0.24 
0.32 ey a 
0.64 0.69 ns 
0.36 OF ss 0.06 
0.58 Ose 0.28 
0.68 0.29 0.14 
0.46 0.55 0.27 
0.67 0.58 Ona 
Oness ea 0.25 
0.39 0.44 (ml 
0.41 0.52 0.26 
0.52 0.49 0.24 
0.09 ~0.05 -0.01 
0.54 0.34 0.17 
aye) 0.30 0.14 
0.61 0.26 0.13 
0.81 0.42 0.16 
0.49 0.47 0.24 
O72 0.33 des: 
0.67 0.60 0.28 
0.59 0.56 0.28 
0.62 0.26 0.13 
0.36 0.21 0.10 
0.30 ee Othe 
0.56 0.39 0.20 
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TEST ITEM ANALYSIS FOR 


THE UNDERSTANDING OF INDUSTRY TEST 


ITEM DIFFICULTY CORRELATION RELIABILITY 
41 0.80 0.55 O22 
42. 0.88 -0.10 -0.03 
Ae. 0.62 0.61 0.30 
Aa, 0.36 0.30 0.14 
5. Ono 0.35 On es 
‘46. 0.25 0.20 0.08 
47, O27 0.46 0.20 
48 0.84 0.70 0.26 
49, 0.83 022s 0.07 
50 0.65 0.49 0.23 
51. 0.64 0.58 O28 
52 0.80 O07 0.31 
ce 0.54 0.58 0.29 
54, 0.27 Orsi oo 
55. 0.70 0.43 0.20 
56. 0.43 0.41 0.20 
57. 0.84 Guo 0.19 
58. 0.39 0.19 0.09 
59. 0.88 0.29 0.09 
60 0.65 0.60 228 
61 0.49 0.45 eee 
62 0.20 Om O07 
63 0.75 0.45 0.19 
64, 0.35 -0.06 -0.03 
65. 0.68 0.44 0.20 
66 0.58 022 Gait 
67 0.26 0.43 0.19 
68 0.25 ee 0.09 
69 0.43 0.25 0.13 
70 0.36 0.35 Oni 
rae 0.42 0.65 (mse 
72 0.33 ees 0.09 
ie 0.5] 0.08 0.04 
Tee 0.52 0.59 0.29 
75 0.39 (pol 0.15 
76. 0.59 Oat 0.10 
ihe G72 0233 Deals 
78 0.39 0.39 0.19 
ie 0.68 0.35 0.16 
80 0.42 Hs 0.16 
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